A kinetic model of transcription initiation by RNA polymerase.
We establish a sequence-dependent kinetic model for the later stage of transcription initiation by RNA polymerase. We suggest that there are three reaction pathways, the abortive pathway, the scrunching pathway and the escape pathway, competitive with each other at each site during the transcription initiation. Using this three-pathway model, we mainly calculate the maximum sizes of the abortive transcripts, the abortive probabilities and the abortive/productive ratios for different promoters by Monte Carlo simulation and analytical methods. These results are quantitatively comparable with the experimental observations. In particular, our model can account for the unproductive initial transcribing complex and the nucleoside triphosphate concentration dependence of the transcription initiation, which have been found in the experiments and were hardly understood by the previous two-pathway kinetic competition model.